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1. Plot y-intercept / »
2. From known péint, plot | L ies ;
slope. (Rise over run)
3. Connect the 2 points
with a line.
CHAPTER 6
¥ LINEAR FUNCTIONS
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Distance Between Two Points
e Thereare 5 possibilities where we may need to find the distance between points on

a coordinate plane. of Mf’('
e The distance between v erH 0-9‘ emd ot mb'o pairs of points is ml
We can smplyCOgmﬁ" the tupal  between the two pom‘rs
H B ‘n L
Examples: C(}J ,\ 1L R 1 ‘n’}}
PR 3 Yy b )
Find the distance between A(-3, 7) and B(6, 7). 3 J
Wn’*}?ﬁ‘“"t ﬁ |
¥ P
L
Find the distance between C(6, -4) and D(6, 6). 7 6 5 4-3-24-1 ppppppeE
i -1
I o # \\""T. 4"_& K
\‘./ b { \O _z
4 Mr‘ﬁ

e When a line segment lOLI are not able to simple count the distance. Based on the
Pythagorean Theorem, we are able to determine the diagonal distance between two points. The
length of a line segment is determined by following formula, called the Distance Formula:

24

di= \/(;2 _x1)2 +()’2")’1)2

Example: Find the distance between the points (-7.5) and (4, -3). 0 ),01 [7

»
!
1]

® Let (X ,¥)= (7,5 and (X . 4)=(4-3) M4
@ Substitute the values of these points into the Distance Formula and solve.
i A D - a o
3=\ (g3 ¥ o B
..,.,«e»«s*‘;"f %
d = \[ Y +@,-n) |2V N (0
Qe \'{\%L MZ:??
Example: Find the diSTance_Engeen (-12, 15) and (8, 3) using the distance formula. ¢ % jeer !
g ~fhne
e >y = b'M Q@ %,v* i
-~ s

(L]

W\
vJ\‘:_@g¢M)




Example: A guadrilateral has vertices P(3, B),
of the diagonals, to the nearest tenth
\iﬁ\bfw* \h%f [P Ve

Q(-4, 3), R(-3, -2), and S(5, -4). Find the lengths
£ "i { . y TS 7
.‘ . . i (17
a——— . \ [y - 4 2 . { " ,/ ; , k’“ ) 5// \\'{ T
T
ISy 4
(graitt (83 \ 2 :‘
= i\ al 3 A Y REERKEE D LR B BB
- ~. | i
S W 23S TR T
e 6 " | 3 L\\m ‘\
A ey L ‘ [ a-l)] - 5 )
PRz Tt o R SIS
- e 9
T et 7
Midpoint of a Segment
* Midpoint of a line segment is the exact middle spot between the endpoints.
 To find the midpoint between oA points, we can apply the Midpoint
Formula.
e H+x% yty
Mldpomt(x,y)=( ]2 2, '7 2)

* The midpoint is simply the O 4 ‘éﬁ of the coordinatesof the two points,



ottt e e
e ~\

Exarngle Find the midpoint between A(-3, 7) and B(6, 7). : Midpoint (x, y) = :

,{ { VML 30 14 ‘
IVAH ""lay* )*—( < ) ( } (Jc]+x2 yl+y2]

a : ,
3 2 2
=(3,3)
Find the midpoint between C(7, -4) and D(7, 6).
wih-co [ \x (7, -4e8 )i ) / b
Z ‘ | o AL L ‘ i i
__ Find the midpoint between E(0, 3) and F(4, -5). . N PRT) N
Wh\" & = ’JOHJ ey ) {i Lo /‘», ,(__8; /I ‘ 2
pvYrT A N B - L - '?.»/',/ =1\
) 7 \ @ ‘j \ b T ) * 1 o 7/
7 -6 -5 -4 -3 -2[ -1 D L R B B B Hi
/*-i—; 7—!.--/.}; ! - %’D ¢
bl Y o -2 K
.. Find the mldpom‘r be’rween G( 8, 2) and H(-3, -6) 3
Aa¥. GH -
s ); e B j ¢! 5 d
2 2 f % L ﬂ N )
% B %’ﬁm A
,-;"f, ,“,) -7 T

Example: The endpoints of PQ are P(3, -4) and Q(11, ¢). The midpoint of PQ is M(d, 3). Find the
coordinates of c and d. -

P

o " 5 3= fYLE)e ant
W3 = (3%\'\ A } | L B (M )
| T
| b= e w (17
(43 214 ey | 2 T

(é,)) (7, —use) < i

Example: The cen'rer of circle has coordma’res (-1, -3). One endpoint of a diameter of the circle
has coordinates (-3, 0). What are the coordiipates of the other endpoum‘ of the diameter?

fg’c‘f

by ( -3)= (XH-H (vuw) Mcifh‘“* @MN“
(~I J] ( RHH ) Q*“)‘/}a: i ".‘ h |
U‘\'\ g/ - N b = 04y (1,~k
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THINK/PAIR/SHARE

1) Determine the midpoint of each line segment:

15 3 -7
a) (-3,-3),(-1,-7) b) (5’5)’(5’7}
x,#)& jg‘”‘:('b ) L -2 )
) 24 7‘/,:-’:—* ,/'\;/
- ] >
-— f ) Aj_:j" v ,_’1;
SR ==, =)
~ ’7‘7\‘1 "'B) - ‘,‘, }
AN = (3, v
-5 \) . ( ) 'lv Y
= (-4 = U

2) A diameter of a circle joins the points (-7, -4) and (-1, 10). What are the
- | coordinates of the centre of the circle? What is the length of the radius?

Q;p- e
R 7

/ { N X { ( ’ am;w } é( )
[ “;~‘r { V,T,;,,_uxf,Euz . . .

(=1t M) )

' o 3( : } ) y ) - /
- 4 ‘ N . \‘ 6 + V L2

t { VaY

| N %) 2 i} = « 55
iy 2 1y

v%w '}
Cortar (77 = 2 5§

rad = '?,:_flé ;o U E
3) One endpoint of a line segment is (3, -5). The line segment has a midpoint of (7, 7).
Determine The coordinates of the other endpoint.

=
gl ‘\) (7 ( A2y, t Y.
= P
T | v 2 SR
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Distance and Midpoint Review
Determine the LENGTH and MIDPOINT of each line segment.




Determine the length and midpoint of each line segment w: h the following endpoints.

;o) 7 N n) ( 9k T( w2} 1,; W {00 Hrs)
_o° T o2 and (1, -3
T Jwy ‘
103 (5.2) and (—4, —3) _ 'ﬁ
) T) I (—4,4) and (=2, 2) —2dvL
- 2 R
(3} C12)(~1,1) and (“Vt:’ ‘4’:5

"()‘2) :{-,")

\17 ) 1% qg)}:mlpmm -1 97 and midpoint (9, — 10) —
10

( q' I b Endpomt (2,5) and nudpomt (5, 1)

] *"L - 15 Endpomt (6, 4) and midpomr (4, 8)

’7";,&,}0%?

J}?‘K

-2l I ) “2,:3‘»':? ’“J

(-1h-24)
Answers:
number | Length | midpoint number | length midpoint Y= - 9+x J’»; ~-fa ¢
P42 |33 17 |5 C.-2) 2 2z
8’ /147( lb~wy
2 |V149|(Z,0) |8 =l 5)

2

(-1,2) |9 5v2 |31

3

5
4 V97 |(5,1) |10 | V106 |¢, S
5 |V39|¢C2) |11 | 2vZ |1,
6 | V39 (-1,2) 12 | ev2 |@.2

13. (-17,-29) 14. (8,-4) 15. (17, 26) 7




6.1 - Slope of a Line

of aline or segment is a measure ¢f it's OQ
. It also tells the Sig VLA

\ r‘w"&

The line.

The 5”‘2 a
N

Recall from Chapter 5 that the slope of a line segment on a coordinate grid is the measure of how
It canbe

one quantity changes with respect to the other.. the measure of its rate of change.
calculated using:

change in dependent variable

hange in independent variable

¢ e = change in y

change in x

The change i 3 is the

The change in x is the run.
rise
Sa, slope = —
ﬂ Fun

‘e Another way of thinking about slope is measuring the distance a
segment_( “A‘:‘ J _over a distance called 'rheC/W" “In other words, slope is

-, found by vl é,u’\ﬁ the \JoSh change by the
wfichange.
Slope=m=rise _ (., = »)
e It is usually represented as a fraction. wrun (= x,)

Example: Determine the slope, Given Two Points on a Line (p. 337)
Use the slope formula to find the slopes of the line segments with endpoints given below.
AN
a) A(2 1), B(5 3) b) C(-3, 4), D(-1, -2) D “m” comes from the
m_‘ { 3 ~/ ) z_" % AT oo -—'0 i\-— 3 ) verb “monter” which
\ %’“ 5 1 Y — y, RS T means “to climb”
c) 6(4,-2), H(5, 4) d) M(1, -2), N(1, 3) gl
. AU
- v ; ; o
e u,j.m - ‘{f "{JL’ Mm> 3L - i QL"PM
e ] e
$Y T - e, Q)
% - d (( -
4 '« 13 -
j




e Thereare \ possible types of slopes (Imagine skiing from left fo right):

[
>
ey

Horizontal vertical
|ﬁega1'ive (down)] lZero (no slope)J

(impossible)

Slope

-1
&)

& oo g % 4 »5;«*" & g
MpuHwrTldLia

When a line segment goes up to the ¢, h¥ _bothyandv inguast . Boththe rise and
YA N . 3.
run are 'S 251 N® . so the slope of the line segment 1s _porihvt |
R .._ﬁ..._.(.__._.._.—-—-

When a line segment goes down to the 0 ghd y dyeaasms  andx 1A sl The
rise 15 éa?ﬂ* and the run is o )y - | so the slope of the line segment is ,Aé,g A

For a horizontal line segment. thfe\ change invis _ | ). Therise1s () and the runis
Sy
o

positive, . s

. o —
IRE . i)
Slope = —— = — = {) & =2 Y.
run THn ;

For a vertical line segment. v i (2422 and the change in v is 0. Therise s positive
and the runis D . 3

; ; T
rise _ rise . - )
Slops = — = — = undefined A Sx
T

run g b




: L iy
Determine the Slope of a Line Segment (p. 334) 9 y

Step 1: Choose two points on the line segment. 2 Th
Step 2: Count the units to determine the rise and the run. Step 3: Write the fraction in simplest form

Determine the slope of each line segment on the grid below.

»
é ; S ¢ The slope of any horizontal
\’W Hor ] line segment (like GH) is
5 L o
Vs .
CT LT

,j T\ R ¢ The slope of any vertical line
A : segment (like EF) is

(\—‘l#j_v_p Undgfiat o

A slope of a line segment (like
AB) rising to the right is
N P a1

S
LY
]
th
/'7
A4
L

&
TS
\
3
':n
il

"* Aslope ofa line segment (like
4}*7) CD) falling to the right is

NP2, SIS
f +f lbﬁ; f"*} f’
=
i Ir
i 4%“ ~GH

o0 TR
loermid) | Choseohd )

T Il e : . YiSQ
== || Slope = - Slope = -
ﬁegat%“ ’ run run
‘Msiope e . |
T e g rise Slon 0
e (8 Jlope = JHOpe = ——
= | Ope¢ 0 0k run
| SN e e e s e \\ ~1 i ‘
e BTl L LN 1| A fraction with denominator O is Slope = 0
R ,{f run ‘S ;305%}:?“_ Mi “not defined” (not a Real number). }

]

| So any vertical line segment has
a slope that is “undefined". ‘ 10




Example: The slope of aline is 2. The line passes through (-1, k) and (4, 8). Find the value of k.

— /
v/i, 'Wf i ;’/ 2(‘“::;- ’(_
L= 8-k “L=k Ll
qrt N - Vo
v . / _ tf“». ¢ 1 o _ L) [ b;' ; o
. : § |

Example: The slope of aline is -1/2. The line passes through (10, r) and (2, 3). Find the value of

" 3oy - (109(2,3 )
et

Lo o3-r N TR
vz? ‘P’ ) "> / e »,,""J o § "
~ - 2(3-7) “ T .

o k-
Example: Draw a line segment with a given slope (p. 336)

Choose any point on the grid. From that point move up (if positive) or down (if negative) the units
of the rise and right the units of the run. Draw the new point. Join the points. )
Q

a) ! 3 LR A
5 U O o e #z
Ny | /
P Y
-l P /
m 13 ;H
2 i i )
b) —— TR VM LA }
3 \\, - v ] T P
\(i\\\ ) / ] -
T 6 popp RN BB T
L~ EE T e
D B B 2 SN
W -y
¢) 0.25 (convert to fraction and simplify) : ) &}
y ) al
ey = J i
= I

11



Interpret the Slope of a Line (p. 338) Example:

Yvonne recorded the distances she Graph of a Bicycle Ride
3
ha cliexd a bain 1Imes singe . »
( ‘ ¥ I

%_ DOUan %ﬂ‘ ¢ ?’__. i i l§
iran i1 t | in Manitoba, tron ¥t
L th Win Hpeg Lsrand | 1. She ;-E K v |
H i3 { i i i} % i 1 143 i

b S

oA & .
i 1at is the e oof the line *

: _ 3 ' »
hronyun tl i q‘;,,z—l/:Z‘f
-l ,
. b
b s 1570 1
speed A4 ka /L
i

"
Frgiond
St

Ti(n»ﬂh}

‘,3 - Q}‘{’ cﬂ(b E)/éb) thﬁ" l?-fmfﬁ

Tom has a part time job. He recorded the hours he worked and his pay for 3
different days. Tom plotted these days on a grid.

Graph of Toms Fay a) What is the slope of the line through these

. ey ., points?

=< | [ 1 | '
R o R S S S : b) What does the slope represet?
- T | |

B P
S N

c) How can the answer to part b be used to

7 determine:

s
¥

i)how much Tom earned in 3.5 hours? 'l(? > )

=.f'({2

ii) the time it took Tom to earn $30?

/Homework- Page 339-341, #1-2,4,5,7-9, 11,

13,17 -19, 23 (need graph paper #9 18) L
T e VR 12



6.1 Slope in the Real World (p. 333, 343)

1. Find the slope of a line that goes through the points (- 4,-7)and (1, 8).
m= Yo~ h o =70 _ T _ ?

X=Xy -:‘a;:? "( ’
AY
A ; 5
2. What is the slope of the line segment? \'\{ |
1 o ; -3
rves - IR
.... AN &

3. Name some real world" appllccmons of slope. |
S’QY)( /i ted ﬁ'y <« rgd "

4
;( o Wa«gﬁﬂ fwffu /’ﬂ”‘
Y7 hill

JAQQ“}‘”“«&Q??‘»’&. S’LW (a0t too J}Wﬁf’)
POIN Ll mctns

4. The slope of a line measures its steepness (either negative or positive).

For example, if you have ever driven through a mountain range, you may have seen a sign
stating, "10% incline." The percent tells you how steep the incline is. You have probably
seen this on a treadmill too. The incline on a treadmill measures how steep you are walking
uphill.

The steepness of a roof (its pitch) is measured by calculating its slope. As we have seen,
the slope of a line is the vertical change divided by the horizontal change. In other

words,

Rise — vertical distance from bottom of the edge of the roof to the top

rise ——”
Slope = —

un '
\ Run — horizontal distance from the edge of the roof to the vertical rise

13



Find the slope of the roof by counting the units for the rise and for the run.

a) Fisk Y b)

m:-—;"‘;\’? m= Z

Which roof is steepest? )9 Which roof has the greatest slope? L

The %wm‘k-f the slope, the é?’}‘w the roof.
The < MW the roof, the %W the slope.

Is it more difficult to walk up the ramp or the hill? Explain.

14



The slope of a road is called the grade of the road. It is also calculated using the
rise
fraction o but it is expressed as a percent.

8

. 100

» Slopes of roads, of playground slides, of
A g{ade of 8% would mean for every wheelchair ramps are important. There

run of 100 units, there is a rise of 8 units. | 2 8uidelines for how steep they can
be.. and the steepness is found by

8 calculating the slope. The rise and the
. R run are measured then divided. The
slope = — . en
l OO steepness is sometimes given as a
fraction, as a decimal, or as a percent.
= 8% rise
run

The steepness of wheelchair ramps is of
great importance to handicapped persons.

The slope of wheelchair ramps is usually about L

12

o

A T vn vsphe s d D Al o wer pas P
if (412§ FOTEN 51 ;g g i, &’!iid% tg%aﬁ‘f P

Ans: 18 m

- ! % Do p. 339 #4, 15, 16
P
: o
1L = k=
i e

T =

@ ¥ m

Y\ =

15



6.2 SLOPES OF PARALLEL AND PERPENDICULAR LINES (p. 344)

Graph the following pair of parallel lines. Use the graph fo determine their slope.

1.
What do you notice?
y=2x+4
Al
ar 7 e Y
*E/ YA

Wgai, mA Slg ;’/9'*4')

¢
(]

i/?M 2

2. List3 characteristics of parallel lines.

at all points.

a) The distance between two parallel lines will always be the 3 Wit

Lo 5 at any point.
Sand slope.

b) Parallel lines do not

¢) Parallel lines have the

1b



3. Graph the following pairs of perpendicular lines. Use the graph to determine their

slope. What do you notice?

-1
= — A ,
y 3x+2 0= T:;% ¥ L 5
U N I * j s &4 g 3
s‘.)) R . J{[a) : B\ S AT Y P ) 14
Gxy  OKY 1y b
g o m 3
y=3x-3 b N N~ - 4 | |
Ve 3 o) - S
/J/"' o “1? / \\‘\.
J 76 aRR1 VAN
) : =
O o I¥T ; -2;
g8 D B
3= W, o ’g
2 - -5 ; }J F}fﬁ’u"é\ § ?;;—7
| ) i 2 5 ‘w? y
k\. /) $ ‘ )i -
&
~ N ? a Dx‘"“\é 2 23
ot et ot
BRGNS
-~ O
4. List 3 characteristics of perpendicular lines:
. o
a. Perpendicular lines intersect to form 8 ’)L\’+ angles (angles that are 90).

b If the slopes of two line segments are _\™¢ )( hve
the segments are perpendicular.

) (\(R‘ gr2 Lo“  then
] S

THES

A

If two line segments are perpendicular (and neither one is vertical),"their slopes are

cueyp roeed)

Nnyan M
[

(Negative reciprocals are two numbers that, when multiplied together, have a product of 1)

LDZ‘: """
aﬂr}

¢ "% - -\
674, -’7: ]



Example: Line ST passes through S(-2, 7) and T(2, -5). Line UV passes through U(-2, 3)
and V(7, 6). Are these two lines parallel, perpendicular or neither? Justify your answer.

m ST = $°%  mUvs 3-6

;oL -2-%
Xi =X, _ ::Z
> T7+Y =3
...i - ::Jf
2—1 <
=1L
’\4 """5 0/"' - "/
=3 s

TNy e L 2R *‘;
“ |
(Zpora

Example: a) Determine the slope of a line that is perpendicular to the line through
6(-2, 3) and H(1, -2).

e

m(}ﬁ = 2 //;éu J"[E)/M BZWC“‘ it

3 5
2 b) Determine the coordinates of J so that line 67 is perpendicular to line GH.
. . \ﬂ"ﬁ NCT = 2 riat o (b =2
, . MGET = 2 } .
f)@jl _:;9ﬁ§ui¢;) o S S
A 51 |
¢ (-2,3) G_(FJ;
J ]‘ +z m* = = E('di
dJ= (350 o« T=(-2,1)

B Nt

'7H¢kj' wﬂYfo
<§mﬂl GY_L§:HK>

- 18




Quadrilaterals are any polygon

Identifying a Quadrilateral or a Triangle

with four sides and four angles.

Square

Al sides ere
the sagme Iungth;
four right

Rhombus

Two pairy of
paralie! mdes;
Al sides are the

same :qn«g th;

Rectangle

Parallelogram

Trapezoid

[T [\

Opposite sides
are paraliel and
the same mng'h;

Four right angles

Two pairs of

epposite poralial

sides.

Two acute angles

Only one
pair of
parallel sides

angles Twe scube angles
and twe obtute and two obtute
anghes angies
— W
o .t d..| Oppasite ¥ oo ol f
posite sides .%:;:, ‘, Diagonais
Ang L3 ~
S ov Fen- |
Parallell Equal |dicular Equal | Bisect
P arailel A ’ v N/ '
apatielogram) S . i L Yag” . ;
§ b4 o N ,x\ N\ N
Rectang aw / \/ /
Rectangle | . / w4 N X o . ra
&~ g e - 7~
o b o ocae Bss @ & ra & rd rd
5 ///’ﬁ; P “"f, . F ;\{gf S ,"’je . ,4-,»7-}{}!&5 & ,qgé‘")j{g
Trapezoid X One pair of X X X
opp. sides
- v |




e B e o o R A g

1

e RS
Parallelsgram
| e oppostie sides ate paraliel
»  opposite angles 2re COUETRERE
| = oppouty udes are congruent
«  dizgouals breot each other

e comsecunve angles me suppleneniay
T s DRI BRRSS, = Sl RS
i
Rboutbus { Rectangle
luse alf the properties of a paralielogram ’ s las all the properties of a pasallelogram
fous sades are cqualin length 1 s daagzonals any copgreont
o diagenals me perpendiculas ] «  contans four nght sagles

s diagonals bisect each pair of opposite
anglesy

o= _,::‘,~__;:;J:'__'_‘__'_;___;:;:‘”»."__,__W,;,;_'_:‘_\;_::W e e e

! Square E
2 21 3 41

«  Dhas all the properties of 2 parallelogram |

v diagonals are congruent sud perpendacular i
« 35 arectangie with all sides congruent |
« 15 a thombus with four nght angles l

,‘ g._m_m_m,

Trapezoid
s aue pair of oppasite sudes that are pasailel
«  two parallel sides are cadled bases andd the oon-
parallel sides are die fegs
o smosceles rapezoid has one pair of cangruent sdes
and congruent dia

s

Scalene triangle — 0 sides equal; isosceles triangle — 2 sides equal; equilateral triangle — 3 sides equal;

right triangle — one right angle

Use formulas to identify the shape

Slope formula:

e if slopes are equal, the segments are parallel (if m, =m,, m,//m,)
e if slopes are negative reciprocals , the segments are perpendicular (forming 90° angle)
(if m, em, =—1, m; L m,)
Distance formula:

. prove sides are of equal length

Slope formula:

e find midpoint of diagonals — if the midpoint is the same of the two diagonals, then the diagonals bisect

each other

90

Bt — S —— S ——



Example 4: Using Slope to Identify a Poly goa

ABCD is a paralielogram. Is it (T [ «((,L .
ol E [ Tt

a rectangle? hustify The answer., (“*‘5}* AT T T 11
L Av~£"“' [ e 2 ‘i | 1 i

Hplas corn T BEEL
@A o [ef2) 1A AL LT T T
h 1} e év :ﬁ;:ﬂ: u‘ .\ i |

| &
v BN -4 -.'7
: 9 -
At -2~ roeN

(ﬂ)\kﬁ ansu)

S D AMCH e fi(‘i‘ﬁ-j c

CHELE YOUR UNDERSTANDING

- 4. EFGH s 2 paraliclogram.

Is it a recrangle? fustity vour

answer,
’1 , g ¥ i ]
[ L3 e, ‘ H 1'
| Iz v ,;1 |
b E izl |
[ 1] 21 |
L1/l 1ol F 3 |
/ |
F Z {
Ao b |

A



THINK/PAIR/SHARE

Use appropriate mathematical language to write out the steps to solve the following questions.
Explain each step with plenty of detail. Solve the problem algebraically first.

1. Question #13 page 350

ALGEBRAIC SOLUTION

Q7 wﬁ\ Ij:;: _ ‘,((,.E"J.-(_

T
A j—ic "2_ _\3
—_ )
Sfee [ TK

' : o \prh /,/p':@ 5 Ay [T
\/t?k ;‘9 H(_;f\):"f? O{WS M. Ol paitlef-
\b} v\,\F}—:—\ = - 3
M ITT = =
F
72 4 )
> b {1+ 4
co. H’r\& i::'.J at - ' }’
- e
p RSl
[ﬁ{k‘i""’*“‘y) +!

{
i
ISRTSIN T |
o
Lz\
3
™~

- 1%: _7

WRITTEN SOLUTION y -
Y N ed Fipmpe boib paiv
2) W iy g |

. jof
S/ Cj‘&g /ﬂw//f /-
r)
Uk L

- "‘%"\J :,1{:1 h\\\( 2 d?
o~

Slov=o | The
Soypn Ot goos {j }
/Qhwu , : ( '/ )

b ) Vo /y)/‘a.mﬁ“ Jird
¢
/}n”k_{:‘_fé @,;@ﬁ. . L

nud /«QNM“Q

s

q/y)lﬂa nrt 99

TL slees e
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Question #17 page 350

ALGEBRAIC SOLUTION
) E ('lu’ )

WRITTEN SOLUTION

SL{’?Z O/\ ”’ﬁ'\e 7“‘3(“;0 ~ p:
Ar}ﬁ} Sei gt it .
(Y hé R A\/‘;ﬁ’ i€
/0"?*3* 4@; by 5
Oond B F ) { £ A,
¢ &?lﬁjf}%é‘

A

\\ ;;,:. 3 o :

LJ L LY
. — ¥

ADDITIONAL PRACTICE: PG. 350 # 14,16 and PG. 353 # 7

HOMEWORK: pages 349 - 350, #1 - 6, Gt 22 - 23.

?)%&) 10,10,



6.4 - Slope-Intercept Form of the Equation for a Linear Function p. 357
Intercepts
r-intercept: the x-coordinate where the graph of the line intersects the x-axis.

(value of y is @) )

y-intercept: the y-coordinate where the graph of the line intersects the y-axis.
(valueofxis () )

Investigate: Find the slope and y-intercept of each equation.

| 2 | TEFTEY ] .
. )wwﬁxé~ y:§kft T
Slope = o F"—_-,.-«-“ Slope
y-intercept = = y-intercept =
e
') . — ~ . ’11:3;ll ‘IJ' . ; .
= Ea 2 ? y= K ‘.." S. R A
Slope =7 vy '
y-intercept=_ O <[F Slope
Y= 3x+ 0 ri
‘ frtar Ll U
SN AN =7 an= -
J V= e U S 7 "R
3 A . O
= i e 9. y=—e
Slope = 2 -’
h\'—inft.’ rc‘ept - -'3 ":,.,.- Siupc‘ V < i
o yemtercept = - = T
H=2 A w=y H=E ik B
s fN { ¥ ] 0w
4. v=8¢-53 ¢ iy -w—j? | ”:1‘ y=—~
Sl()pc = f{ ) . '.," N “) f\‘ - - ’ .111 '-'-"ﬂ.
y-intercept= " ! A ‘(“’l,‘ P =T v ..
F v-intercept=__0
Re Av=z Bz-2 yzz
5. v=Lem 1 i3t " || *Afterafew, look at slope and y intercept and
) L ¥z 2pmt A en:a ew,. ook at slope an ym. ercept an
Slope = equation of line. What do you notice? Can you
v-intercept = [ 1 ’ ‘ use that information to try a few more? Does
: A “ your theory work?*
Hz2 A v=6

¥

4 X R T Y l ] ;n:" = -1en =~
6. y=-Tyi7] L e RS - O Al e 2T
3 T 7 ) i
" i -4 - & ~- - e
Slope = : Slope = "l 72

Vveintercept = y-intercept=_ 4/

2 V=3

= 4
3 = 2 x ¥ }K m‘}w\k .
T e e N Sl 1 24



Writing an Equation of a Linear Function and 6raphing the Equation (p. 359)
. PM}a‘fTO/’f of lines can be written in what is called the

9] ;
S}M — n k,marf form or g: liad$ f"z, where:
o Aa represents the __ %" /(J,OL‘ of the line. (_/~ T 4% .

o l) represents the ~/V) e }‘Va,,oi' of the line. (where the line In W‘(/ “osfey,

the j_-ax/s.)

e A line can be graphed in C/ steps as follows:

o C»O’hv”“"} the equation toy = mx + b form.

@ Interpret the )3 as the y""‘ 59" ,and_Z'@" on the y-axis.

® From the U - 'V‘W‘ , count of f units as indicated in the £ /“f‘{

vise J
remembering that the slope is a fraction ( A ).
o9 :" e Coun gy m
(+Rise = , - rise = -
(aﬂ’f\\r( Slows nefahire M,Ym

@ _\oiA the two points with a 5"\0"&&?‘\“” line. (Uiﬁ ey
Lotodd e Lo piP A Lavnhoa

Try it: Graph a}nd label the following equations, using the s/ope-intercept method.
A e
3 v yt Ln I L
1.y=ZX+2. 9;\‘11
N L Aen? s 7
4o H AN
‘;S - \
) P
W{\\'W p \
- : &1
2.y=-5x+8. _ ,{K 7 -b-b-BF-B-R-1 P 1\2 5k b b P
f v /’(pk rvn 'h)r : \
4\"4! (‘\\. 13 \ -
h \ H -6
E 3 ‘\§ \.,%.' ’{
¥
¥

25



try these: Graph and labe/ the following lines: i) v}, ;78 +6
AR R

>t

®  Aline with a s/lope ofi;-§,a>nd a y—/%fercepf of 6. 2

9: -,

(=
-~
N
|
tfﬁ:‘
77

@  Aline with a slope of 2/3 and a

y-intercept of -5,

5) w-:’_ ;_Ji»[ 1'4‘ 7 - -5 -b -B -R -k
q(&of' VRSV REE S :

4 o

= T Lo B S e g aa
%
)
=
192
=)
~

®  Aline with no slope and a y-intercept of 7.

—————
fs":}

=

(L
W
~

NI bl

@  Aline with an undefined slope and an x-intercept of -6.

* To use slope-intercept form, the equation of the line S “%th be in

<A o . -__ form. (y = mx +b) Ifitisnot,it must be
Cernyrts A using algebra.

NN e ST -
Vs
e To convert, the "y" variable must be by itself on'the LEFT side of the equal sign. (First, move
the x term and the constant to the right side. ’Tf y has a coefficient, divide all terms by the
coefficient. Can leave terms in simplified improper/proper fraction form or as integers.) (, 4l

Examples:  Find the s/ope and y-intercept of the following lines and plot:
L
(ar¥” '

3. S5x +2y =10 -,

'gﬂ - *;c £\
By s -Sx ti® \[
-.2/ ) ;{ ZT \, D
A~ 5 ¥ 4 SV
SI7 '\
-5 =
Slope = z p \ /”
Y-intercept=__ S o (0,5 ) 1 T
4. 2x -3y -6=0 ) 7 -F-b-F-B-R-I P I b b
- HoomLw 4 7\
—39 = -2+ +L
= 305 (| F | [\
y= ,2372( - ¥
¥
. e 2 uateast -2 !
l2 SlO{)(; -3z N i'\'hap&( LDHD h




Writing the Equation of a Linear Function, given its Graph (p. 360)

The graph of the equation v = mx + b is a straight line with slope M and

F-intercept L

y=mx+5bh

The equation v = mx ~ b is called the slope y-intercept form of the equation of the line.

Examples:

1. Graph the following lines x_}'ithmn using a table of values.
3 LA
a)  y=-cx-d T2 h)y =32

(The two points you use to find the slope need to be where the line crosses exactly through top corner of
square of graph paper. Can’t be points where you’re guessing.. approximating.. the coordinates because
the line goes through the middle of the square.)

27



Examples: Write an equation in slope-intercept form

1) Given the slopeis 2 and the y-interceptis 3, what is the equation of the line?

y‘: AX +J

1
2) Given the slope is > and the y-intercept is -5, what is the equation of the line?
J= 2
1
3) Givenm = -05and b =§, what is the equation of the line?
\
y= 0S¢ ++
Y Y3
4) Givenm = -5 and b = 0, what is the equation of the line?

v =

J

28



Q)

\)

THINK/PAIR/SHARE - Use Equation of Linear Function to Solve a Problem

Write out the appropriate steps to solve the following question. Use appropriate language and
please write in complete sentences. Explain each step with plenty of detail. Solve the problem

algebraically first.

To join a local gym, Karen pays a start-up fee of $99, plus a monthly fee of $29.

a) Write an equation for the total cost, C dollars, for n months at the gym.

b) Suppose Karen went to the gym for 23 months. What was the total cost?

¢) Suppose the total cost was $505. For how many months did Karen use the gym?
d) Could the total cost be exactly $600? Justify your answer.

ALGEBRAIC SOLUTION
C =99, + 194
C = Qo 2'3) 3G

= 7 7 o
) " e I { %
\ _ el 2 / ((ﬁ = )

Y o Z Qn 4 94
f}; E "
1‘-«? )
&}\.’)\5 - 201 n .
— 7
!Mﬁ — M T
o6 I monhe Lok
Y o i’” Mﬁ‘&’w :
k’? ‘\‘ij{ Q{ bec S22

HOMEWORK: Pages 362 - 364, #4 - 8, 11 - 21.

ol it b tr GO
Y j 24, ’
V2§ AN - (a3l
/1 " i 548 tﬂ"@,f »
W . A Sk l\"\_ \7 L' !

® L. H

WRITTEN SOLUTION
T M9
Vi A L ™

And L& (ay b
PN L s M ? 2 dap M
\}‘) S \L\ § N ‘v o
Ay L e DT gnd

wl.iq Xa e

o ‘”
71 i

. £ ,
| @) swmks T
_ P T e % b @

4

N R 134,4-,! [ Rn /ﬁ*»fz.

(}) S AT

bar . 24 dex -
N
5 - &

&).e\é Q-

C2 T AN

L)

V4
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6.5 SLOPE-POINT FORM OF THE EQUATION FOR A LINEAR FUNCTION

When we know the slope of a line and the coordinates of a point on the line, we use the property
that the slope of a line is constant to determine an equation for the line. This equation is called
the slope-point form; both the slope and the coordinates of a point on the line can be identified

from the equation.
¥ r'l ﬂt (.)([ L y

L >y N4,

[/W 7PI'\(X X1) a\;“"‘
m”f’
ﬂv{‘*

Graph a Linear Function given its Equation in Slope-Point Form p. 367

ant
Example 1 !
a) Graph:y-5=-3(x+2) :
N
‘f 19/ 5
:#’&ﬂ} ( Lyj ,'} \ A
U - (5)= 2.5 \23,: 2
\j ‘\ 1
-7-6-5-4-3-2-1\0 e BPEB BT
-3\ #‘v{"
) \\/
-5 WY :
-6 §
7

b) How would you express 'y - 5 = -3(x + 2) in slope-intercept form?

-5 = “Ix—G
y-5

55

g = 31 T ek -

30



Example 2 Write an Equation using a Point on the Line and its Slope (p 368)

Write an equation in slope-point form.
7
- ) '
9-‘"7[ — ﬂ'\(?‘a\"“}‘f«,f 3
t
; B
.~ _z- 2y -3) ; i
\ Y 7
‘/ m(c . -1 -6 -5 -4 -3 -2 -1 D |1 B B 5
<z R - -1 ‘;
v .2t -b R /é
y ) 1t~ | i
ia — /.
6
7
Example 3
[/
a) Write an equation in slope-point form. 3
J
m= = -1z =Y (‘L“l) :
™~ {
7| -6| -5 -4 -3 -2[ -1 D |1

b) Express the above equation in slope-

intercept form.

. A _]P _ \; 7
-3y~ i~ i% (1]

*33+3'=“’/~‘i
_'33-:. *'Z

———

-3 -2
-1
2

-3

,‘{%,‘

- Vi



Example 4 Werite and Equation of a Linear Function, Given two Points (p. 369)

Use the slope-point form to write an equation of the line through:

a) (3,-4)and (5, -1)

y -y, = My - X, ) / v+ Y- 3 { X~ 5’)
<

)= m(z=s)

L 4 P e G

P _ _2m
o R
- ,1 : ‘
3=~ |
“& ;
b) (4,5)and (2, 6)
[ T , o
"Nm%ﬁ 2 T L-% \ <)
) e e J— i . . -~ ‘t
| _:V’ I -y
";,4“ L 9{! 2 !

3¢



Example 5 - Write an Equation of a Line that is Parallel or Perpendicular to a given line (p. 370)

a) Write an equation for the line that passes through S(2, -3) and is parallel to the
liney 73x + 5. Write your answer in slope-point form.

M= 3
w4 B i
H: pmuj [ Ml 7~ = ~ 5
soo My J
- )
Y oy >~ i .
\J mj ~ 7N

b) Write an equation for the line that passes through R(1, -1) and is perpendicular to

the line y (j} - 5. Write your answer in slope-point form.
/
J
P = %"
. ' 3 o
\ .{: j 2'4»{/\& ey dhe T -
'a_‘.
> J - i’}/\’i — /



Example: (. Je5

The sumof ?}w/; 4 poivgon is a linear function

of the number of sides, % t thé polvgon, The sum of the angles in
a triangie 15 1807, The sum of the angles n a ‘quadrilaterale-=60°,

e SR i - N {4 .
a} Write a linear equation to represent this function, S'f"rv"‘,,
;‘v\ }“';m

b} Use the equation to determine the sum of the angles in Dyl ™
a dodecagon, —\ T §1 oo

[

2y
> Pbs

0~ ;;(,\.]

(4,769

CHECH YOUR UNDERSTANDING

3. Atemperature in degrees
Celsivs, ¢, is a linear function of
the temperature in degrees
Fahrenheit, £ The boiling point
of water is [00°C and 212°F The
freezing point of waier is 6°C
and 32°F

a} Write a linear equation te
represent this function,

b) Use the equation to
determine the temperature
in degrees Celsins at which
iron melts, 2795°F.

[Answers a) ¢ — 100 = T - 2k or

3.0 ia
o T

& * “%

by $535%0



(2 ]
THINK/WRITE/sHARE {01 %
Write out the appropriate steps to solve the following question. Use appropriate language and
please write in complete sentences. Explain each step with plenty of detail. Solve the problem
algebraically first.

The speed of sound in air is a linear function of the air temperature. When the air
temperature is 10°C, the speed of sound is 337 m/s. When the air temperature is 30°C, the
speed of sound is 349 m/s.

a) Write a linear equation, in slope-point form, to represent this function.

b) Use the equation to determine the speed of sound when the air temperature is 0°C.

ALGEBRAIC SOLUTION WRITTEN SOLUTION .
5= {la] @b)! )R Caprd et o s
/ o ; A AL
a5 | et fus. b e
{ { i S ; 1 K £ L 2o TIS 2
| y= 261+ P 0 indepedene !
,-—3"}.} ' y ;\' g\ n ,, .” S ? # ‘f; W an I
| lo )"{' . \9: 3)/ M‘S \“{‘ N
\ jﬁ’{ﬁj . ) . u j g
(507" it byt sl O
of ig Dl PAS -1
-237 foard NI St 5
= Yo “c 0 3t -
‘{V\ ,;w i {@ c_ !a"? X2 [ ]
@ Ei ~ N " § (ot -
= 2.7 532~ @ R £ vABEn A ‘;r* )
'Z;‘Q ’ P"I - f.; ra. ‘17 - o , X%,
p! 3 - ?O\ et oy F U
y-3r= 2 (x VT oA e
? Q “,? a0 ﬁy; & fJ ¢ '{\ }0
- L e ~ A v b
9 - 33’}' (S ‘( U; y L:géu'z.fw&“ ‘} bg Lﬁuﬂ &@Q» ALK iy
I SR & { B N - RS i
) ) ‘ " w " i Mf wlst L re
= 33; a ¥ 474 § e ey " A e vJL\/ s
: [ =" 5 fn & £ -
(HY 31 - SA A ™
/ ' L\ ? S <y a . £ AR }\IY‘ 0 e As‘(f;w e} 3{
—— % W TNy [y St Ty sy
A o \\Q‘ V2 o 04 4% j " :
236\\ 'L“\xk Rv\ o . D



6.6 General Form of the Equation for a linear Relation

Write in COMPLETE SENTENCES.
Use your textbook - pages 37% -383-

1. What is the general form of the equation of a line?

Rey Byy € =0

e kAl S~y M’

2. What m%ﬂ;,BandCew? ha Listr
[ Bpad C must b it s ol

R N~ Wboobe M{I R v\‘: Aoz i/ ( A rf

A

Mokt Ha 23508y ‘/

3. Describe an equation that is written in standard form. Where are the x and y-
terms? Where is the constant?

2y~ 3y=1T¢

4. Explain how an equation written in general form is different from an equation
written in standard form. i

o ‘}/Ll CasiieFond™  da T
[~ Y“ﬂ f[w:‘



5. Read example 1 on page 379. Do you understand it? If not,read it again. Identify
the parts that confusa\)qm Copy out the example. AnnoTatz it if it hefpS\
(B 5)y-1= Loxer) Shecren

%

Vs e el St
Ty = N-Z+) 43 $(y-1) = j(q;a}
Iy = -tx +h Sy-Y T IrTe
ARy =ILER 9+.-79 ;g@sﬂ:f
,,//Sff;;;:}\”a}?l“%‘“a\ j% ~Vy T |
(\\M__ I e

6. Try the "Check Your Understanding” question on page 379. Check your answer.{
] ‘ / o e b )
0\) & = "—‘-y)( %3 QZ(U‘L):(% ff‘ i )/i
- —5 XL

=0 2944
Op —ylr=qt
N | S - ff"'és -~ :S‘
J. 2y b

g,\a
Y+ My -

_ o~-tt

7. Read example 2 on page 380. Do you understand it? If not, read it again. Identify
the parts that confuse you. Copy out the example. Annotate it if it helps.

vl (ATt

ez o
Wt Hee
[ & 90t ¢ o) <lF T o
PRE”
((,/ o/

8. Try the "Check Your Understanding” question on page 380. Check your answer.

st



| | r N/l X o+ ?y + §=0 YO 129 I B
» ; : | 3 g Q - J:; wi ¥ ﬁ:‘ o ‘

‘: | L f

e =% W =3

RSN v

TR (o)
i BRSO "\ W
i X4 3y~l b=y Lﬂij%c

9. Read example 3 on page 381. Do you understand it? If not, read it again. Identify
the parts that confuse you. Copy out the example. Annotate it if it helps.

J4 -2y*;f¢:3

QL = sl Y0
- % .- & o
~
ﬂ = % ~ ‘“ﬁ‘ e
(\
\' m~=— 7
>

S+ —-—19 AT

— Ty 54 o
i w =
et R 2
g
e L o
A e 3 ua
- <
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Try these:

Werite each equation in general form. | Rewrite in slope-intercept form to find the slope.

3 |

a)yzzx-Z b)y+1=(x-2) Ec)6y+4x=7

N :

_J =1 by= =Y ¥ 1

Uy=Ih-§  9r*7 N 227
G € &
Uy -Frd<0 RTYEER L — 2y g
B W;"’T:Q ; W) g{

| sl

2

Determine the x and y intercepts of the line whose equation is 3x +2y =6. Then
use the intercept to graph the line.
Yy IAS b

o,

R y= I xr=F

!

T T/

h

A*
it/ 1
/K :
|

‘

|

.Lq
T 1

N N N N S -

| Al
Wﬁb(( f’jij ‘?L'/}Ifj“q){q* b(,?‘i \ 8» qo‘{‘.‘f IZQ'
- S0 43w, Ma b g, 2y 20

e T

&l



Example 4 Determining an Equation from a graph of generated data (p. 382)
A stack of bills contains only $5 and $20 denominations. The total value is $140.

a) Generate some data for this relation (in a table of values). Find the coordinates when the
independent value = 0 and when the dependent value = O (the x- and y- intercepts), and at leas one

other point. add to 1y
PR N
: Number of $5s ) Number of
| 20
g%, €
O ~1 ‘0(}-0;)
(=} P : ‘
n (Zf)(\ V4 2@ ()3“
& \ J 120
; ( _%’ YZ@ ' (9 blye)
e o i Ivo
" {15 )=y b 4 20 )
_ J |
b) Write an_equation in general form ¢) 6raph the relation.
that relates the variables. (Use the t
two intercepts to find the slope. Use the 1
. . 30
slope-point form using the slope and one
of the points. Then convert to general 25
form) Urenizy p hashobe = wlx&/” _ g
nd - . ]
20 + : )
m= W"W 7_:_9 - 1 - -1 -
— > S -2 o 15 ;
SN ] i,
y- += g 5% 5
\ : X1 i
y-3= "y ¥ i s
| = >
{‘ ="qF 5 10 15 20 25 30 f
¥ /"’l b"‘n il 3 ,‘;\ - D -4 B
g 6 +it) -1
é L Jbt "= o
¥ { L

d) Use the graph to find out if the following combinations are possible. Then check your answers
by substituting into your equation, to see if LS = RS.
IT\\%. \\s;
i) twelve $5 &il‘ls ar;d four $20?@1 ii) 18 $5 and six $20? U@J 2/
12+ 4Y(Hd)- Is + 4() -2§ 0O
=n vl o 1§+ 24 - 2¢ a0

=0 ys5= s |“ Lit 1S



Look at example 4 p. 382 and use it to complete the following.

Peanuts cost S2 per 100 ¢ and raisins cost §1 per 100 ¢,

f purchase both these itemes,

a) Generate some data for this relation (in a table of values). Find the coordinates when the

independent value = 0 and when the dependent value = O (the x- and y- intercepts.), and one other
M‘ add vid o 3’; @

point. W 4
. Fm/vg) 0{ p&wo’/ /ﬁ) ' /VM!} ._/ /‘:* + ) 7 [J/ j
o
* ey 590 3
O / 022 L%;‘;
b) Gr'aph the data. c) Write an equation for the relation in

general form.

(Use the two intercepts to find the slope.
Use the slope-point form using the slope
and one of the points.) (s22,0)

{011”0)
M= Y- = 0-~/022 ;--foabm"z
Y=y §oo-0 Co3n

Y-, = (K=~}
| (Y { lﬂuf-f’oo)
Y= "2 p+/°99
ptr —/eoe = D
d) Use the graph to find out if Devon will spend exactly $10 if he buys@00g of peanuts and%o g
of raisins. Check your answer by substituting into your equation, fo see if f LS = RS

Ne. 1 ew Fe lime T Ly FCp remndy soondtry

Ty ns Ls
g‘o Q ./309) ~+ L{o:) -/ 0w o

=000 4 Yos -l022

= o as= L5 Vo

e) Use the graph to find out if Devon will spend exactly $10 if she buys 400 g of peanuts and 300
g of raisins and then check your answer. N .

(O Cs
2(42) y 305 —[o09 o
&0+ Jos -~ e
192 ey ey “

x



Try the "check your unders’randmg question p. 382.

Add Pt bo
24 %! 2 2‘3 le-5)= u.
e \ 2y bo-12): o
brba L b | Wo-tt)=2 ‘*
":
y
J YOt
b zwb?/oh.lql&'l
) mz 27-7
\J/// — : d——‘/ ~ —E . 'Z
72—y -2 =

(3 }S’) (j < _lo®
) no- ) \( CLSi LS. no.
. LS
h) o2 3 Wl ) +2 (3)"@’9 6o
b-
< \K'}\’)l/) s> LS yo'
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